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(54) ORGANIC UGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic light emitting 
element taking on various hues, giving light of high brightness at 
low impressed voltage, and excellent in durability. 
SOLUTION: At least one of the layers consisting of organic 
compounds contains a condensation polycyclic compound 
expressed in formula (I). In the formula, R1 to R4 denote hydrogen 
atom, an alky! group, a substituted or non- substituted aralkyi 
group, an aryl group, a heteroclic group, a condensation polycyclic 
aromatic group, or a condensation polycyclic heterocyclic group. 
Provided, at least two of R1 to R4 denote condensation polycyclic 
aromatic groups or condensation polycyclic heterocyclic groups, 
and that, at least one of these condensation polycyclic aromatic 
groups or condensation polycyclic heterocyclic groups denotes a 
condensation polycyclic group having formula (I), (II) or (III). Arl 
denotes a bivalent to quadrivalent naphthylene group, fluorenylene 
group, anthracenylene group, phenanthrenylene group, pyrenylene 
group, triphenylene group, thiophenylene group, pyridylene group, 
pyrazylene group, pyrimidylene group, and pyridazylene group. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number]. 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 





Fa 



P 

o 

UJ 

m 



< 

i 
< 

w 
yj 
m 



http://www1 9. ipdi.ncipi. go.jp/PAl /result/detail/main/wAA^^^ 2005-09-07 



[Date of extinction of right] 

Copyright (C): 1 998,2003 Japan Patent Office 



http://www19.ipcll.ncipi.go.jp/PA1/result/detail/main/wAAAE2aWeqDA41510976... 2005-09-07 ' 



(l9)B*B4fW;r (JP) (12) IS 4# ff i& ^ (A) 



(li)#lfaiS4iKS# 
#^32003- 109763 
(P2003-109763A) 
(43)4^iiH ¥«15^4^11H(2003.4.11) 



(BOInta^ 
H0 5B 33/14 
C 0 9 K 11/06 



6 1 0 

6 3 0 

6 3 5 

6 4 5 



F I 

HO SB 33/14 
CQ9K 11/06 



B 3K007 



6 10 
6 3 0 
6 3 5 
64 5 

m^^Moms OL 26 S) 



(21) mS#^ 4$K2001 -30a546( P2001 -300546) 

(22) mm 0 ^msm 9 ^ 28 a (2001. 9. 28) 



(71)tUiaA 000001007 

*]^:^ffl 3TB 30# 2 -^^^-^^ / 

(74)ft31A 100090538 
F^^-A(#^) 3KD07 AB02 AB03 ABll DB03 



(54) mmo^m mtsmtmi' 



(57) iwmi cmiE^) 

-mt\ TiB-sss (I) T^mt>'^ti^m^^m{t^v^ 



Ar-j 



fcu Ri ~R4 o'>4< tfezott. m-^^m^mm 



coi-y^U-ym. y;V:tly-Uym. T^h^-fenuv 



(2) 



2003-109763 



-fiSS [I] 

(iC^J^ Ri > R2 . R3 t3i;t;R4 a. ykmiB.!". T 

mh^\^Hmmi^'Dm-^^mmmmm^^t)t. ri. 

Rz. R3 *5J;(1;r 4 ti. |BlL:;T*$)oTfeS^oTV^T 
t><tV>„ fcffU, Ri. Rz, R3 feJ;t;R4 <OijJ'*< 

[^23 



ens] 

[II] 

is 

(^45, Rs . Rs ^.tt/R? 7j<^ll^. r/l/^;!/ 



Rs. Re *3J:t>*R7 <7)^!/^*< tfe 2-0(±. ag^fe 



[^1-6] 



F3 
F3 



(D\^^v\yym. tr^yub>s. hurs^uvs. h 
[ss^3S3] —figs: [I ] OR 1 . R2 . R3 4ocktf 

^^^^S<^^>:S: < i: ^> 1 
[^7] 



[iS«iB4] -flSS [I] ©R 1 , R2 , R3 
R4 fcfe 2 o*V 



cm 0] 



[tt*S5] — fla^[I]iDRi, Rz, R3:feJ;l/ 
R4 o^*< i:t,3o*^ 
mil] 



(3) 



2003-109763 



2] 



[»*^6] — flSie [I I] <0R5 . Re 43<j;i;R7 
1 o*V 



4] 



20 

[if^JS?] —ass [I I] cORs . Re *5cfct/R7 
[il'l 5] 



[ni 6] 



[st*^8] — flSS [I I] <DR5 . Re :ej;tfR7 
^\ 
mi 7] 



[^1 8] 



«:»-r 5S*ftfe§v>««a^©je^^^3?»;^»$ felt 

[W*^9] -leS [I] tS^U [I.I] ORi . R 
2 > R 3 . R 4 , R 5 , R 6 S^ctt R 7 *V Tie— flSsS 

[III] r'^^iti^m-^^m^mmmr'h^n^m 

-SS^ [III] 
[^1 93 




[iS*^ 1 0] [ I ] ^i^KS [I I ] OR 1 , 

R z , R 3 , R 4 , R 5 . R e S:rc»± R 7 TIE— flS 

^ [ I V] T^^-^n^m-^^mj^mmmx'h^n-mm. 

K 2, 3Sfc{±6tcfe«£D*«|f|Jt*^o 

[ I V] 

[^2 0] 




[18^:^1 1] -SSS [I] ^^if [I I] (ORi , 
R2, R3. R4, Rs. Re S/c:l±R 7 TIB— M 
^ [V] •P5^5n51ffi-&^^55SS5ST-fe5ii*« Is 

-fisie [V] 
cn2 13 




(^*, Rio (iTk^H?, T/b^^^ua, a^fe^V^ti 

[W^^12] -flS^ [I] [I I] OR 1 , 

R2 > Ra . R4 , Rs , Re S/cttR7 *V TIE— Ift 

[V I ] 
C^2 23 



(4) 



2003-109763 




(^(f > R 1 1 li^mm^. T7l'+;l/«, S^fe St/Si 

Cli*:^ 1 3] -|§;S [ I ] 43i:tf [ I I ] cOR i , 
R2 . R3 . R4 . Rs . R6 Sfc{±R7 Tf2— » 

[VI I] -CTT.-sn^t^'^pm^mm&x'^^m^m 
-ass [VII] 

^2 3] 




Rl2 

(i^tf. R 1 2 «7j<^M?. Z^l/^/l/S. H^S^i/>{i 

cwi*3gi4] -sas [I] *5<};c; [1 I] oRi . 

R 2 . R 3 , R 4 , R s . R 6 R 7 *^ Tig— IS 

s [V I I I] TS^^nsfis^^^^Si^a-pfesw^ 

«K 2, 3Sfcti6tKeoW^^?t^?. 
-SSiC [VIII] 




(Scja, R,3 (iTk^H?, 7';l/4^;l/a. S^S^v>{i 

{4->rys^«t>-ro r 1 1 , r ■ s tiT^i/^yi-as m 

to ) 

immm 1 5] -ass [ I ] *3.fct>* [I I ] COR . . 

R 2 . R 3 . R 4 , R 5 . Re ^tcHRi i]\ TIB— ^ 



30 



K 2. 3$fc{i6IctEa©*a^«?o 
-fiSS [IX] 
C^2 5] 




Rl6 

(^4", R 1 6 (±7j<^^?, M^fe^v^ti 

m^miGi -ass [I] fe<kt; [I I] oRi , 

R 2 . R 3 . R 4 . R 5 . R 6 S /cfi R 7 TI3— flS 

s [X] T-TT.i^n^m'^^m^mmmr'^^nj^mijb 
-ass [X] 

[^2 6] 

^1 




(Stf> Ri7 fiTk^H?, Z;l'*;l/S. g^feSWHi 
[^1^2 7] 

=0, >:n 



[^1-2 83 



Hf 1 7 ] 



-ass [I] [1 I ] (DR 1 , 

R2. R3. R4. Rs, Re Sfc(±R7 Tf2— as 
S [X I ] -e^5n5i^^^]^55»SiS-(?fesW*a 1 

-ass [X I ] 

W2 93 




(S*. Ri8 t±7j<^Jl?, «^fe2.VMi 

\,iiy7 /m^^t>-fo X2 tt. 
[^3 03 



(5) 



2003-109763 



[^3 1] 



< 



!F3 



-m.^ [I] ts^u [I I] £7)R, , 

R2> Rs^ Re SfcfiR? *^ TIB— US 

1 nm 8 ov^-rnAHcK«to^®^^m^o 

-fiS^ [XII] 
[^3 2] 

^3 



10 




(^tfj, Ri9 «7j<^^?. mm$>^\,^it 

ti->T/a^«t>-ro X3 *3J;t;X4 It. 

m3 3] 

==0, fcN 



[il-3 4] 



[i»^3«19] [I] [I I] ORi , 

R z . R 3 . R 4 . R 5 . R 6 Sfcti R 7 Tf2— fiS 
^ [X I I I ] T'?^^nS«S^^^Ei5?#^SST'feSIS^ 
^ 1 TliM 8 ©V-t-'ti*ScEK£0Wti^7t*^o 
[XIII] 
C^3 5] 



30 




40 



(^15. Rzo li.ymmi'. TJl'^jVm. m^S>^lHi 

t,t>'TyM^mt>to xs «> 

ens 6] 

=0, 

[^1^3 7D 



^S^-To ) 

[li*S2 0] -flS^ [I] [I I ] CDR , / 

Rz , R3 . R4 . Rs . Re i^tcURi i}\ TfS-Sg 

^ [X I V] T'7n-iti^m^^mmmmmT$>!s>iS^m 
i7i>S8ov^-rn*HciB«<ow«s^^t^?o -iKjC [x 

I V] 
[^3 83 




^21 



(^*. Rzi lijRMm'f. T;l/+;l/S, Mg|feSV->{i 

f±i^T/S*«fc-ro X6 fi. 
[^3 9] 

=0, 



[^4 0] 



COR 1 . 



Hi*Jl2 1] -flSie [1] fci:tf [I I] 
Rz, R3, R4, Rs. Rb Sfcfi R 7 *^ 

^ [XV] T?^$nsss^^5itt^^»-pfes»*]«i 
-ass [XV] 

[^4 1] 




(^cfi, R22 fiTK^i^^, Sglfe-5t^(± 

iii^Tym^^t>-to X7 

[ii-4Z] 

=0, >:n 



[il-4 3] 



50 



[|i*S2 2] -aSiC [I] *3j:t; [I I] <DRi , 
R z s R 3 . R 4 . R 5 . R 6 Sfcti R 7 A\ TIB— 

s [XVI] T'^^tti^m-^^mmmmm-r^&^m^m 

1 7!iM8 <D<,>-fn*>U:iBK©*«^«?„ 



-flSS [XVI] 
4] 




(ie>f. R23 itjmm^. T;v^fvm. B^fesv^* 
{iv^Tys^ato-r.. X8 1±, 10 

[^^4 5] 

«:«t5f o ) 

[ii:S^3S23] -fiS^ [I] S3<fctf [I I] <^)Ri , 

Rz. R3. R4. Rs. Re $fcl* R 7 TIB— 20 
S [XVI I] T'^5$ns$g-&^]^^*SST'feSii* 

1 T^M 8 (D\,^-ftimcME«i(Dmmmiftm'fo 

-HS^ [XVI I ] 
[^4 7] 




i^<P^ Rz4 {i7j<igil?. TJV^fVm. B^feSV^« 30 

gJcDTU-;!/*, B^feSVHi^Bg|co«*sa*at) 
fo X 9 fi. 
m4 8] 

CM 

40 

[^4 9] 

<: 

fem^fftiM^AV -aasc [i] sfca [in -es^^n 



IfPjgz 003-109763 

10 

i>^nmi}\ -iss [I] i^tcii [11] T-^^nssi 

[000 1] 

Co 0 0 2] 

[0 0 0 3] 1 9 8 7^n^f y^a©W?? (A p p I . 
Phys. Lett. 51. 913 (1987)) t? 
li. RlSifci TO. ^@li:vy^iy<J>Zx®(7)-&^^^n 

T% 1 0 VgltcDEPADS/ItCfcV^T 1 0 0 0 c d /m^ 

@#l^4. 5 3 9. 5 0 7^. 7teH#i^4. 7 2 0, 4 
3 2, ^f«H#fF4. 8 8 5. 2 1 1 ^^*^^lf ?>nSo 

[0 0 0 4] tfc. mftit^wtit'^'WKomm^^A.^c 

If. *H^I^5. 1 5 1, 6 2 9^. JKB!|tilF5, 4 0 
9. 7 8 3#. ^m^tfS. 3 8 2, 4 7 7 ^mW- 
2-2 4 7 2 7 8^4i?B. Itgg^S - 2 5 5 1 9 OWj> 
m, ItPffW 5 - 2 0 2 3 5 6 #ii$B, '^F?g¥9-2 0 2 
8 7 8^1^?8, ^rJ¥9-2 2 7 5 7 6 ^ii^^JHtfeig 

to 0 0 5] *&tc. ±fEOJ;3*<a^^?iWmfflv>^c 

m^i}\ ^yfU yiy^^Oiffl^-Zf (Nature. 

3 4 7, 5 3 9 (1 9 9 0) ) {C<fcD^ft?nTV«o 

coy^^Tii^sVy ji-i^y\£=.iy> (ppv) 
[0 0 0 6] 

l^fFfcLTa. *S^fF5, 24 7, 1 90^. *H!|# 
It 5 , 5 1 4, 8 7 8^. ^mWPf 5, 6 7 2. 6 7 8 

%mw-4 - 1 4 5 1 9 zwjuim. mm¥5- 247 

4 6 o^i^mmi>mif^ti?>. 

[0 0 0 8] L*^L*A^e,. i^ttT'tiM^SilSSftoDJt 



11 



^gaz 003-109763 

12 



[0 0 0 9] m?fS53l®-»f>^H^Htcffil,^^^)t14* 

6^^^«, 1tBa¥5-3 2 96 6^4^«. 1tB8¥6-2 
2 8 5 5 2 -^ii^fg. 1tB»1¥ 6-240244 ^i^$8. ?t io 
ga¥ 7 - 1 0 9 4 5 4 ^i^^. If f«W 8-31 1442 
^li®. !|fll8¥9-2 4 1 6 2 g^i^lS, !^llfl2 0 0 0 
- 2 6 3 3 4 ^ii$g, i^r^a 2000-268964 

CO 0 1 03 

CO 0 1 n 

D*^ii*-e>*«.-jt>t corns i:> m-i^o:)mmmmn-s 
CO 0 1 2] -asic [I] 

[^5 0] 

R2 R3 

CO 0 1 3] (S*, R I , R 2 , R 3 fcJ;t;R 4 tt, 

tofo R 1 . R 2 . R 3 feJ;tfR4 a, [^UTfe-aTfe 
COO 1 4] /c/cL, Ri , Rz . R3 ^iiXSR* (D'P 

C^5l] 

50 



[0 0 15] S/cti. 
[^5 2] 



coo 1 6] ^wrsiS-a-^^s:^^t.-ro 

COO 1 7] A r I ti, 2mTbm.4m(o-ry^u>m. 

eu2^ix>«. fef^s^b^S. tf»j5i^uv 

<o'>%< i;fe-MA^Tfe-^ie [II] T'^stisifis-a- 

CO 0 1 8] -ISiC [II] 

ens 3] 



Ar2 



A. 



CO 0 1 9] (^4^. R5 . Re ^Dj;t;R7 (i. ymm 

Rs. Re :fe<fctFR7 ti. lRlUTfeoT*>S35:t3TV^T 
[0 0 2 0] /cfcL. Rs . Re fecttfR? 0^>:^ < t 

< ^ t> 1 oJi:, 
[31^54] 



CO 0 2 1 ] $fc{4, 

ens 5] 



CO 0 2 2] ^=sf §iBS^^is»^«to-ro 

CO 02 3] A rati, 2 iffiT^M 3 fficotr^VU^Ss 
e^yUl^^'S, Y^}7'J\y>^. Y^}7^/V>m. ^ 

t>to ) 

C002 4] 



(8) 



2003-109763 



13 

[0 0 2 5] —m^ [I] 

Ari 
<<^^ 

[0 0 2 6] (^4^. Ri. R2. ^^XSRa lit. 

t>f o R 1 . R2 . R3 fe<}:t;R4 |5lL:T'feoT*> 
[0 0 2 7] fc/£L. R I . R2 . R3 ^^XSRa <0'P^ 

[ii^s 7] 



CO 0 2 8] *fc»4, 
ms 8] 



[0 0 2 9] ^^-rsiffi^^jsa^r^^-ro 

[0 0 3 03 A r 1 ti. zmTbm4mtDi-y=^u>m. 

tfU>?U>S, e^S^Wi^g, tfU-S^U^ 

\t-^^-^^tsm<r)'pr^ < h fc-M*'TfB-ffi!S [II] 

[0 0 3 1] —95^ [II] 40 

[^59] 



R 



Ar2 



[0 0 3 2] (^tf. Rs. Re l3j;tfR7 t±. Tk^H 
R5> Re :teJ;t/R7 i^CTfeoTfeS^^TV^T so 



14 

COO 3 3] /-c/JU Rs . Re fcitfR? fl9^Ja:< t 
C^6 0] 



[0 0 3 4] Sfcfi. 
[^6 1] 



>-s: 



[0 0 3 5] ^^-r^ffi-^^^S^^tJ-To 

[0 0 3 6] Arzti, 2ffi7!;S3ffiiOtf-5':/U'>S, 

if7^/yix>», hUTi^uva, hyryuvs, :t 
*f?H^<D*^^^ieig^a. -fisie [ i ] <^>r 1 . r 2 . 

R3 teJ;a*R4 cr)'>^ < 1 1, 3 oAV g^fe«i/-'{±^S 
[^6 2] 



CO 0 3 7] Sfctix 
Cil-6 3] 



[0 0 3 8] ^*e-&^mttT*S^C^*W^b 



[0 0 3 9] -fiS^ [ I ] 

Ri. R2. R3 feJ:t;R4 0'>%< ^^,2 03b^ 
l^Q 4] 



CO 0 4 0] 
Cn6 5] 



F3 
F3 



Co 0 4 1] ^Wrsg^feSVHi^MgS^Oiffi^^JS^ 

[0 0 4 2] ^^m<omm.n^m^^t. -^ie [no? 

R.i . Rz. Ra feJ:t;R4 (D'>^< fcfcSOAV 
C^6 6] 

[0 0 4 3] ^fcti. 



(9) 



2003-109763 



15 



16 



W6 7] 



[0 0 4 4] ^W•rs«glS^V^^i.*Mg5^Di^^^^i55 

CO 0 4 5] ^^^m^m.^fm^'^t. -is^ [in 



[0 0 4 6] s;-ct±. 

[^6 9] 



[0 0 4 9] 
[^1-7 1] 



[0 0 
[^1^7 



5 2] Sfc«> 
3] 



Fa 
:f3 



[0 0 5 3] ^SrW-r-SM^fe^l/^fi^a^CiJiS-a-^ST? 

[0 0 5 4] *|g?gcD*«SIJ\S^^{±, -fiSie [ I ] 
J:tf [II]£DRis Rz, R3, R^. Rs, ReS 
fctiR? A^ TIB-SS^ [III] T-^^nSi^^^S 
5f Si85«T'feS (1 1 A^»S 

[0 0 5 5] -MsS [III] 

C^^7 4] 



10 



[0 0 4 7] ^WrSi^^^ISSTfeSClfcAWSL 

20 

[0 0 4 8] *ISB80Wlifg^^?ti. -SSiC [II] 
«Rs, Re *3<fci;R7 (7)^!^^< fct 2-OA\ 
[J1-7 0] 



[0 0 5 0] «WrSM^fe^tH±^Sj^OJi-&^^5? 30 

[0 0 5 I ] *ftB^®^S^«?{i, [II] 
<DR5 . Re t3J;D*R7 h\ 
[^^7 2] 




[0 0 5 6] (^41. R8{±7j<«l^^. 7';l/4^;l/«. H 

^mmmmM.ftmj-\,t. -sssc [n fe<ktf [in 

©Ri. R2, R3. R4, Rs. Re SfcfiRy 

Tie-as^ [ I V] •T^TF.-^n^m^^m^mmmx'^^ 

[0 0 5 7] -esse [I V] 

mi 5] 




[0 0 5 8] (^45^ R9 @ 

*^B§©*Sie3^^^«. [1] is^xS [I I] 

ORi. R2. R3, R4. Rs, Re SfcfiR? A\ 
Tt2-SS^ [V] T'S^*tlSi^^^^55«iS»T-fe*C 



[0 0 5 9] 
[^7 6] 



-fiS^ [V] 




[0 0 6 0] i.^^. Rio (iTK^M?, 

*|gfl9cD*«l^^^^{i:, -ffiS [I] [I n 

<ORi, Rz, R3. R<, Rs, Re t^fcitRi i)\ 

TfB-sg^ [VI] -e^^nsi^^^s^ssis-pss 

[0 0 6 n -flSiC [VI] 
[^7 7] 



so 



(10) 



2003-1 09763 



17 



18 




CO 0 6 2] (^*. R 1 1 t^Tk^H^. T)V^;\ym. 

^mM<Dmm^i^mi'it. -sss [i] ^fecfct/ n n 

ORi. R2. R3. R4. Rs. R6^/c(±R7:6^ 

Tis-fls^ [VII] x^7r.^n^m^^m^mmmT^$> 

[0 0 6 3] [VII] 
[i1^7 8] 




[0 0 6 4] Ri2 fi:7j<^il^. Z;t/4^;I/S. 

^^mcomm^^m^i^t. -fi§s [i] [in 

<DRi . R2. R3. R4. Rs. Re ^fciiR? 

TfB-fi$s [VIII] T^.-^ti^m^^m^mmmx* 

[0 0 6 5] — [VIII] 
[^7 9] 

Rl4 




[0 0 6 6] (s^'. Ri3 itimm^. Tfi^jvm. 

^07U-;l/S> BSIfe^v^JiMB^oa^SS. B^ 
7^/S^fc(i:i/7yS^^t)-ro Ri4 . Ri5 liT 
Bg5fc^i/HiMB^iDZ5;l/4^;l/S. B^fe 
Sv^^i^B«07U-;l/». «^fe^v^ti:feB^S01g^ 

*fg0^O^«fg7tm^ti:. -95^ [I] :fecfct; [II] 
(DRi , Rzx R3. R4. Rs. Re ^iTctiR? 
TfH-fiSsS [IX] T^^n^je^^JS7?«iSSTfeS 



30 



40 



[0 0 6 7] -IS^ [IX] 
[^8 0] 




Rl6 

[0 0 6 8] (^4^. Ri6 itjmm"^. Z;l/4^;l/S. 
B^fe§v^«^B^OT5;l/4^;l/S. B^fe^v^ti^H 

(DRi ^ R2,R3. R4. R5. Re ^fcitRj i)\ 

Tia-^s [X] T^^tsn^m^^mj&mmmr*&^c 

[0 0 6 9] — flg^ [X] 
[^8 1] 

^1 




[0 0 7 0] (^ff. Ri7 itykmrn^^. T;v:^)vm. 

[j^8 2] 

CN 

=0^ tN 



[0 0 7 1] ^fcftt. 
[^8 3] 



CO 0 7 2] ^mtJ-To ) ^^omismytm^ii. - 

fi§^ [I] *3J:t>* [I I] cORi . Rz , R3 . R4 . 
Rs . Re SrctiRy Tf2— SS^ [X I] T^^n 

[0 0 7 3] -ilSiC [X I] 
^2 




so 



[0 0 7 4] (^tf, Ri8 lt7m!¥^^. 7;l/4^;l/». 
ens 5] 

=0, 



(11) 



2003-109763 



19 



[0 0 7 5] ^rcit. 

ms 6] 



[0 0 7 6] ^mt>ir, ) :^^m(omw^ytM^ii. - 

[ I] fci;r/ [ii]ORi.R2,R3sR4, 
Rs . Re SfctiRy TsB—^A [XII] T'5^$ 

[0 0 7 7] -fig^ [XII] 
[il.8 7] 

^3 




[0 0 7 8] (S^J. Ri9 tt7j<^i^^, T;l/4^;bS. 
[^8 8] 



[0 0 7 9] 
[J^8 9] 



< 



[0 0 8 0] ^St^fo X3 *3j;t;X4 InlCT'S-p 

*fgEraiow^5E7ie^^«, -figs [I] *3*t; [I I] 

CDRi. Rz. R3. R4. Rs. Re SfcttR? 
TtS-figiC [XIII] T'^^^n5fiS^^^?fS;^»T• 

[00 8 1] — flSS [XIII] 
[i^9 0] 




10 



20 



[0 0 8 2] Rzo liAimm^. t;1/+;1/». 
m9 1] 

=0, bN 



[0 0 8 3] SfcJis 
[^9 2] 



F3 



20 

flSS [ I] feit; [ I I ] OR I . R 2 . R 3 . R 4 . 
Rs . Re ^fcttRT Tffi-ISS [X I V] Tg^* 

[0 0 8 5] -^S [X I V] 
[^9 3] 




<21 



[0 0 8 6] (Scfj, R2, fizkm®?, 

[^9 4] 

CN 



[0 0 8 7] Sfcti, 
[^9 5] 



[0 0 8 8] ^^fc-To ) ^nmomm^mi'ii. — 

[ I ] teJ;r>* [I I ] OR 1 . R 2 , R 3 , R 4 , 
Rs . Rs ^rzliRr ti\ TIB-KS [XV] T'S^Sn 

[0 0 8 9] -ass [XV] 
[^9 6] 




[0 0 9 0] (^4^. R22 lt7i<mm^. T/P^/PS. 
[^9 7] 



=o. 



[0 0 9 1] trcti, 

[^^9 8] 



fcF, 



[0 0 9 2] ^mtito ) 
*SB^<D*«I^Jt«?(±. -SSS [I] ^iiU [I I] 
fiOR 1 . R2 , R3 , R4 . Rs , Re ^tcHRi i}\ 
Tf2-fl§S [XVI] T-S^SnSi^^^^^igaiSTS 

[0 0 9 3] -figs [XVI] 
[^9 9] 



CO 0 8 4] ^mt>-t. ) *SgW<DWil^3t^?»i. - so 
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23 



[0 0 9 4] (^^. R23 tiTk^H?. T)\^^;Vm. 

cm 0 03 

CO 0 9 53 SfcJi. 

Cil^ 1 0 1 3 

< 

[0 0 9 63 ^^fe-To ) 
cORi. R2. R3. R4. Rs. Re ^/ctiR? jO^ 

Tf5-fia^ [XVI I] T^^.'^^^m^^mm.mmmT 

Co 0 9 73 [XVI I] 

C^i 0 23 

^9 



10 




CO 0 9 83 (S^J. R24 ti7jc^ig^. T?\y^J\ym. 

mmm^mt>^o x 9 

Ci4i 0 33 

CN 



=0. >:n 



CO 0 9 93 ^/cti. 
C^l^l 0 43 



PF3 
CF3 



40 



CO 1 0 03 ^^t>to ) 
^^:^< ^^.m^ffeiMM^^ -fiSiC [I] Sfcti: [II] 

Co 1 0 13 *li0^co:&«i5l7tm^ti:. ^^^fb-a-if^Tb^^ 
^^@t7)3-^^>:^< ^^^^^V -fiSS [I] ^fcti 

[II] T'^^ni>fig^^^{[:^?^cD^>:^< 



22 

CO I 0 23 ±ia-«ss [ I ] — fis^ [X V I I ] tc 

[0 10 3] 7;l/^;l/»^bT{i. 
m. n--7'Dtr;l/S. i s o-yatfyl/S. n-:/^;I/ 

t e r-:/^;l/S. ^A^^tf e»n^o 

[0 1 0 43 7'7;l/4^;l/»i:LTti. -<>'i^;l/S, :7x 

[0 1 0 53 7U-;i/Si:LT(±. :7i-;i.s, e:7i 

[0 1 0 63 it^fflS^LTti. ^JC-;l/S, tTnU;!/ 
^7yj;l/». ^7>^7y'U;l'S. 

[0 1 0 73 m^^my^mmmtLTit. i-y^jvm. 

•7;i/:tix-;i/S. Tyxv?\^m. :7a:'^vxu;i/S. 7 

[0 1 0 83 Jil^^^S^^S^LTfi. 
;d;W^yU;l/S. T^U^^U/l/S^ :7x-^Vhni;;l/a 

[0 1 0 93 S^r^yShLTt^. i^;^^;l/7 = / 

?\^T^ym. i^hVji^T^/m. >'7^yu;b7^y 
a U >?;l/S^ ^^Tb^^lf ^n^o 

[0 1 1 03 ±tmmmti^^hr^^\.^mmmtLT 

;i/7^/S. i^hU;!/^^/^. v?7-yU;i/7^/ 
Jih^^ix/ua. yn.i?:^^i/;l/S> :7xy^S^;l/S36: 

[0 1113 ^kiz, ^^miDm-^^rmit^v^cDix^m^ 

[0 1 1 23 [*IIS8iJg.^cD{tf^* 
[m 0 53 



50 




40 



50 




[0 115] 



cm 0 8] 

50 



(15) 1t^2 0 0 3- 1 0 9 7 6 3 





[0 116] ^mm<Dm-^^mt^mi.. —^mc^ib 

l-'fc Suzuki coupling^ Cm^iiC h e 
m. Rev. 1 9 9 5, 9 5, 2 4 5 7). — ■yy;l/M 
iSE^fflVfcY amamo t o}4 (0>l^{fB u 1 1 . Ch 
em. Soc. Jpn, 5 1, 2 0 9 1, 1 9 7 8). 

Org. Chem. , 52, 4296. 1987) 

CO 1 1 7] */c. :^mmm^0'mit-^mi. a n g 

ew. Chem. Int. Ed. Engl. , 31,1 
101, 1992, Tetrahedron Let 
t. . 38, 1081, 199 7*3<tt/T e t r a h e 
dron Lett., 4 0, 8 62 5. i 9 99&H 

[0 118] *5e^o-figie [I] sfcti [II] r-TT. 

[0 119] ij^tc. *«?aoW^^?t^^K:ov>TPfffl 
[0 12 0] *igg§cDW^si7t«?{i, ^@Rt;^s*^ 

fe— SA^-IK^ [13 *fc»± [II] T*5^*nSiEi'&^ 50 




So 

[0 12 1] *i§H^to^iifg7t*^{4> mmit^m^^ 

[0 12 2] *flWo;^tilS)t^^ic*3V^Ta. ±fe— 
fiSS [I] Sfctt [II] -P55*ti«ifi^^m^!|%5gr 

{±0. 5/imJ-XT, J;»3»*b<li0. 0 1—0. 5 /z 
[0 12 3] 01 ~06lC*^^<O#iS^^?tD»S 

[0 1 2 4] 0 1 «*^WO=&ffi^^^?<D-0lJ?:5^-r 

KffiST'SSo H 1 tiStg 1 ±lc^m 2 . fgTtM 3 RXJ 
mm 4 ?r )ii:i^fiStt /c Sfig O ^ O T' S o CCX'^mir^ 

So 

[0 12 5] EI2a*%B^O*^^^^?fc*5{tSffl© 
;l/^jMg5. m?li3Mil6Si;^@4^)lliASl?fc^^ 
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29 

CO 1 2 6] m3it:^mm<Dmim^mT\c^i'f^m(D 
m^^^-rwimm-vh^o m 3 t±s« i ±i,cmm 2 . 

;HS5Me5. %^3, tt?^3MS6Si;^1S4^)lSij)C 

[0 12 7] 4'*0D587tHtg+-vU-VfeSl.^ 

[0 12 8] 0 4{±*f§B^(DW*ifg7^*Tt*5lt-SfficO 
ey^^-r^ffiHT-feSo 0 4^±la3^^:^4LTd-^-;^aA 

CO 1 2 9] m5)si:xsm6ii:^^m<Dmm^ym^ic 

03fc*t;0 4 t^tfLT 4-^-;l/$.-5v>{i®iS3? (x+ 



30 

[0 1 3 03 fc^cL. Sl~ia6ti3&<Sl?c:<»*W 

[0 13 1] *iSKtcffiv>sns-ag5S [1] s/tti 
$>t». Bii-iaecDv^-rncojggiT-feffiffl-rscf:*^-? 

CO 1 3 2] #tC, *^gB<7)i®^^Ii^k^!fe|%ffil,^/£:* 

[0 13 3] ^^BMii.. m=fmmm:k^xf^nmcomis. 

fiJtiJ-i: LT-SSiC [I] *fc(± [II] T'^^nSSS^ 

CO 1 3 4] Ji(Ttc4aP.co{k^!|^^J^^Cf5o 
[0 13 5] 4-^-;HijMl4{k^!|& 

cm 0 9] 



30 



40 



50 
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CH3 CH3 



32 



TPD 



H3C 



6 H.^ 

m-XfTDATA 



a-NPD 






^ V— N 





Po-M 

M : Co, Mg, AlCl, TiO, SiC12. Zn , Sn, 
MnCI, GaCl, etc 




DTDPFL 



spino-TPD 




H3C 



TPAC 



^CH3 "^^^ O-CH3 
PDA 



CO 1 3 63 m^mm^^min 



cm 1 0] 



40 



50 
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M : Al , Ga M : Al . Ga 




M : Zn , Mg , Be M : Zn , Mg . Be 




M : Al , Ga 
30 

CO 1 3 73 nytun Will] 



40 



50 



09) ^mz 003-109763 




Caronene 

Rubrene 



CO 1 3 8] ^^^hvy^T.um^xum'^mmti im i 
n 30 



40 



50 




40 



50 
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Polythiophene Pbly silicone . 

[0 14 0] ^^v-r-fk^jft^ntojatfrnm^mmmn im 14] 



50 




^12^25 p. LI 



[0 14 1] ^^m(ommny6m'pic:if3h^T. -m^ 
[I] ^fcit [II] T^^s-^H^m^^mit^^^^^ 
'T^m^^^xjimmmt^^^^^'r^mit. —mat 

[0 14 2] ±tmmmmt{.TitfKmm^mm^mm 
[0 14 3] mw^^}i\^x\t^m^m.m^^^<-x^ 

(I TO) , ^fb^&Wv^'^Allco^KKfbiKsA^ffiffl 

[0 14 4] -75. ll@*t3ai:LTtiti:»Biac7)/h$:Q: 

7';l/^-^7ix. -Y^i^'^^A. is. so 



fflv^;sci::6^T^;5o ^ft^-r>>^»>A (i to) mcD 

[0 14 5] *^0^T*ffl^/^;5»:R^bT^i, Iftcpi^'r 
[0 14 6] ftfiELfc^^tCi^LT. i^^-^7jc5^ 

tt^c^^T^^o ummtLTit. ^^-^-Y^yhm 

[0 14 7] 

[0148] mmm ii mz i^c^^rmmomi'^i^^ 

[0 1 4 9] sffii tLr<D:^^^7.m^±ic. mmz t 
LTcomitm^yiy^yL. (i to) ^Ts/^yi^micr i 



43 



(1 PA) T-m^Si^jft^L, ^k^^X'l PAT-*f#^ 

[0 1 5 0] gg^^atts#a«±fcTB«iiieT'^N^ 

n^fk-a-^tO ^' □ a :^;^A^f$;&7> Vf >'a- b tc J; I? 
3 0 n m<Dm^X^m\^:t-->Vm^m 5 *JgfSUfc„ 
Ci^l 1 53 



[0 15 1] ^ic&mt-^^hi o . 1 T'S^^n^js-a 
^^i'mmm e ^j^ggLrco i . o x i 

0- " P a. fi)cMaaE«0. 2—0. 3nm/secO 
[0 15 2] Mc. fcbTs 7';l'5-«>Ai:';^ 

T. ±fB**iil©±tC. 1 50 n 

mcD^mmm^mi&Lrco mmmcoM^mi i . o x i 

0-" Pa. fiKMi^aai. 0—1. 2nm/sec© 

[0 15 3] CCD^tLTlf ?>n/c^?tC. I Torn® 
(I^Si2) ^lEffi. A 1 -L i (lt@4) ^SrSffit 
LT. 8 VcDit}5SSJE^ePi!)a-rSi; 8. OmA/cm^ 

(om.i^mmxmsntim'Pit:^^. 29oocd/ni2<D 
[0 15 4] mm^mmTxmm.mm^5. o so 

mA/cm2 ir^-^ 1 OO^mmK^WbOLrctC^^ 
WmMA 1 8 0 0 c d /m 2 1 0 0^^^ 16 0 0 

[0 15 5] mmmz-i o] p^s^t-afeN o. 1 1 

Vi.^r. m^it^N o. 2, 4. 6, 8. 12, 1 

5, 17. 2 2, Z3:^m^^rcmitmmmi tmmicm 

[0 1 5 6] ^m^^- 1 fc^f o 

[0 15 7] [tbiKeiJ 1-6] mynit-^mi^o. 1 lc{^ 

[0 1 5 8] mm^m- 1 t^-To 

[0 15 9] itmt^No. 1 
[j^l 1 6] 



[0 16 0] Itmt^No 
..H 



[0 16 1] itmt^^tio 
[^118] 




H2CH2G- 



[0 16 2] tkgJfk^tlNo 



[0 16 3] imit^mo 

C^l 2 0] 



[0 16 4] itim-^^n o 

H3C 



Co 1 6 5] 





so 
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No. 


5J 

(V) 


m 

(cd/m*) 


5.0 bA/cdj* (cd/ffl') 


(cd/m*) 




1 


6 


3200 


1600 


1500 


2 


3 


8 


2900 


140O 


1200 


3 


4 


8 


3600 


2000 


1600 


4 


7 


8 


1900 


950 


850 


5 


8 


8 


3300 


1900 


1600 


6 


11 


8 


2400 


1100 


1000 


7 


14 


8 


1800 


1000 


900 


8 


16 


8 


2100 


1200 


1000 


9 


19 


8 


1600 


1000 


800 


10 


22 


8 


2200 


1400 


1200 




tfctftl 


8 


120 


70 




2 


It^f 2 


8 


300 


210 


50 


3 




8 


170 


90 




4 


ifc^4 


6 


250 


130 




5 




8 


400 


280 


100 


6 




8 


130 


90 





[01 66] mmm i i ] a a ic^-rmt^<Dm^^i^ 
[0 16 7] mmmi tmmic. mmmm^^i^m^± 
[0 16 8] ^e>^c7;^5-■>A^ux+y uy— 

M^mMmic J; 0 2 0 n m ©^jPT^Jl bf§^ 3 

figLfco mmmo:)M^mii. ox i o-* pa, 

mmiO. 2 — 0. 3 nm/s e ctD^ftT'fiSt^L^Co 20 
[0 16 9] t£ ^icm^it^^ti o. 1 T'^$nSiBi-& 

^mit-^^^M^mmmic <t 13 4 o n mcommT-^mi. 
m^w^m 6 ^B&LTco mm^coM^mi 1.0x1 

0 - " P a , fiS,^3^*{i 0 . 2 — 0. 3nni/sec«0 

[0 17 0] mm4tLr. TJVZ-'^pL.tV'f- 

T, ±l2W«^0±t. K^^«St<}:»3;*5 1 5 On 

fco ^«^tOK^a[f± 1 . 0x10-" Pa. S^m^A 30 
ai. 0—1. 2 nm/s e ctO^f^T'fiEMLfco 
[0 17 1] CCOfiltCbTff&n/c^^t. I TO«@ 



(.mmz) ^mm. a\-l \m.m (mm4) ^nmic 

(DIliS^'ST-a^^^^^Jcgtn. 8 9 0 0 c d/m^ 

[0 1 7 2] $e>(C. ^^l?H^TT'm}5iiSBS^ 7 . 0 
inA/cm2 lc«^ 1 0 O^P^mffi^grffliDL/ct <15. 
ISOWJiffie 7 0 0c d/mz *>e> 1 0 0^K^6 4 00 

[0 17 3] [^SEfflJ 12-2 0] 0!)5^{b^i|^N o. 1 
tC«;^T. ^J3^<k#!^No. 3, 5. 7, 9. 1 1. 1 

4. 19. 2 0, z A^^m^^fcmttmrnmi ltmm^c 

[01 74] SSH^g- 2 fca^-To 
[0 17 5] [Jttg0!l7~ 1 2] fi»J5^{k^!fSlN o. 1 fc 
f^;^Ts JtftJfk-a-feN o. 1, 2, 3. 4. 5. 6^ffl 

[0 17 6] 2 fcS^-To 

[0 17 7] 

[^2] 





No. 


(V) 


(cd/m*) 


1. 0 bA/co* (cd/m^) 


100P#fg^ 
(cd/m*) 




1 


8 


7800 


5800 


5400 


12 


3 


8 


7000 


5500 


5300 


13 


5 


8 


8200 


6500 


6300 


14 


6 


8 


8400 


6600 


6200 


15 


9 


8 


5600 


3600 


3400 


16 


10 


8 


5200 


3500 


3100 


17 


12 


8 


6300 


4700 


4400 


18 


13 


8 


6700 


5000 


4800 


19 


38 


8 


4800 


3200 


2900 


20 


20 


8 


4900 


2900 


2600 






8 


240 


160 




8 




8 


350 


220 


50 


9 




8 


320 


250 




10 


it:^4 


8 


670 


560 


140 


n 




8 


150 


110 


20 


12 


it^6 


8 


380 


340 


40 



[0178] mmm 21103 icmrmmo^m^f^^ 
[0 1 7 9] mmmi twimrj:mmmm^^nm^± 
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CH3 



N 



H3C 



CH3 



[0 18 0] ^e)tc:Tf5«ii^T'^^ns{l:-&1%ifeJ:lf 

w^ft'&ftNo. 1 oTTTs-^n^m^^mit^^ mm 
it 1 : 5 0) ^M^mmmc^ ^zon mcDmmx^^m 
L^^s^m^Ltco mmm<Dm^mit 1 . 0x10 

Pa.^MiSatiO. 2 — 0. 3nm/secO^ 
[i^l 2 3] 




[0 18 1] ^^tC7';l'^r:.»j7AhUX+y U/-;!/;^ 
KS^Sritc J: 0 4 O n mOM/PT^Mba^tt^MS 6 
^Jg^Lfco ^S^OS?gS[^il. 0x10-4 Pa. 
figMjifitiO. 2 — 0. 3 nm/s e ctD^f^fT^lliU 

[0 18 2] i^tc. IgS4 ^UT. 

T. ±igW^;io±tc. K^^«r£tc^»:i/p$ 1 son 



20 



48 

fco mmmcom^mi i . o x i o-^ ? a . ^mmm 

(il. 0-1. 2 nm/s e c^D^fi^T'^ML/co 

[0 18 3] ccomizLxm^txrcm'i'ic^ i tos=s 

t7Dmi^tffi^T*m?^t;6^^?fCz^in. 9 1 0 0 c d/mz £0 

[0 1 8 4] ^^5?HMTTmSitSBS^&5. 0 

mA/cm2 1 0 omfSMB^^WtuLfct ^ 

Wmm^6 5 0 0 c d/m2 1 0 O^Psme 000 

[0 18 5] [IISSP2 2-2 5] M^ft^ftNo. 1 
OicVt^r. mTT^it^^N o, 13, 16, 18. 2 1 

[0186] m^^m- 3 tc^^o 

[0 18 7] [lt«^^Jl 3-1 8] fl?yS^ft^!fe|No. 1 
Otm^T. ib^fb'&^aNo. 1. 2. 3. 4, 5. 6 

[0 18 8] )^m^*-3tC^f o 
[0 18 9] 
[^3] 



fi?!No. 


No. 


(V) 


(cd/m^) 


Vim 

5. 0 niA/cm^ (cd/m^) 


iooB#ra^ 

(cdV) 




1 


8 


13000 


9500 


8400 


22 


2 


8 


11000 


9200 


8100 


23 


9 


8 


8600 


6800 


6000 


24 


15 


8 


9600 


7700 


6900 


25 


17 


8 


9900 


9000 


8300 






8 


250 


180 




14 


ti:«SJ2 


8 


440 


310 


40 


15 




8 


350 


250 




16 




8 


870 


690 


70 


17 




8 


430 


370 


20 


18 


tt:»6 


8 


330 


260 





[0 19 0] 

[II] T'^^^n«.^s^^m^tl^ffl^^fc^:^5g^^ 

[0 19 1] ?e.fi:. ^?©ftfigfe«^|gigi65V^tt+ 
[|12] *5gB^tCfeft^^^fg7tS?(DftecD0IJ^5'.-riR 

[03] ^^mic:^if^mimim=f-<o{&(om^^-tm 



[0 5] ^?^mini3if:5>mmtytm^<Dmo:>m^^stm 



so 



[06] *^Wfcfe(ts#«isijtig^©fi!!O0y*5^-r»i 

ffi0Tfe5„ 
[W^«l5iB^] 
1 S«E 

2- mm 

3 liJtM 
4 

5 

6 m^lfiiiiM 

7 t^-jmxm 

8 7l//x+i/h vrn<y4^>^;i 
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